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DEVELOPMENT OF A UNILATERAL NMR SENSOR FOR APPLICATIONS IN AGRICULTURE
Abstract: 1XFOHDUPDJQHWLF UHVRQDQFH LV RQHRI WKHPRVW LPSRUWDQW DQDO\WLFDO WHFKQLTXHVEHLQJ DSSOLHG IURP
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SRUWDEOHORZFRVWDQGORZPDVVDERXWNJXQLODWHUDO105VHQVRU8105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1. Introdução
$UHVVRQkQFLDPDJQpWLFDQXFOHDUpXPDGDVPDLVLPSRUWDQWHVWpFQLFDVDQDOtWLFDVVHQGRDSOLFDGDGHVGHD
PHGLFLQDFRPRXVRGHLPDJHQVDWpHPDQiOLVHVGHHVWUXWXUDVTXtPLFDVHPQtYHOPROHFXODU2VHTXLSDPHQWRVGH
501VmRQRUPDOPHQWHFODVVL¿FDGRVHPWRPyJUDIRVHHVSHFWU{PHWURV1DVDQiOLVHVWRPRJUi¿FDVREWpPVHXPD
LPDJHPFRPDGLVWULEXLomRHVSDFLDOGHXPRXPDLVDQDOLWRV2VHVSHFWU{PHWURVSRGHPVHUGLYLGLGRVHPHVSHFWU{-
PHWURVGHDOWDHEDL[DUHVROXomR1RVHVSHFWU{PHWURVDVDQiOLVHVVmRUHDOL]DGDVDWUDYpVGHSDUkPHWURVHVSHFWUDLV
FRPRiUHDGRVLQDOGHVORFDPHQWRTXtPLFRDFRSODPHQWRVSLQVSLQWHPSRVGHUHOD[DomRHQWUHRXWURVSDUkPHWURV
-iQRVDSDUHOKRGHEDL[DUHVROXomRDVDQiOLVHVVmRUHDOL]DGDVFRPDLQWHQVLGDGHGRVLQDOWHPSRVGHUHOD[DomRH
PHGLGDVGHGLIXVmR
2VDSDUHOKRVGHEDL[DUHVROXomRSRGHPVHUVXEGLYLGLGRVHPDSDUHOKRVFRQYHQFLRQDLVRQGHDVDPRVWUDV
VmRFRORFDGDVQRLQWHULRUGRVLPmVHDSDUHOKRVGHGHWHFomRUHPRWDRQGHDDPRVWUD¿FDIRUDGRtPm
'HQWUH DV GLIHUHQWHV JHRPHWULDV GH LPmV SDUD 501 SDUD GHWHFomR UHPRWD D FRQ¿JXUDomR XQLODWHUDO
5018YHPVHQGRDVPDLVXVDGDV(VVHVVHQVRUHVIRUDPGHVHQYROYLGRVSULQFLSDOPHQWHSHORJUXSRGRSURIHVVRU
%HUQDUG%OXPLFKHIRLGHQRPLQDGRGH1050286(0RELOH8QLYHUVDO6XIDFH([SORUHU(LGPDQQHWDO
%OPLFKHWDO
2SUHVHQWHWUDEDOKRWHYHFRPRREMHWLYRFRQVWUXLUXPVHQVRUGH5018EDVHDGRHPTXDWUREORFRVGHLPmV
SHUPDQHQWHVSDUDDYDOLDURHIHLWRGDWHPSHUDWXUDQRWHPSRGHUHOD[DomRWUDQVYHUVDOGHVHPHQWHVGHPDFDGkPLD
2. Materiais e Métodos
2.1. Equipamentos utilizado
$SDUWHHOHWU{QLFDGRHVSHFWU{PHWURGH501pFRPSRVWDSRUXPFRQVROH$SROORGD7HFPDJXPDPSOL-
¿FDGRU$07±%3/TXHIRLGHVHQYROYLGRSHOD+HUOH\0HGLFDO3URGXFWVHXPSUpDPSOL¿FDGRUGD0LWHT
PRGHOR±60$
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2.2 Magneto utilizado
2VHQVRUGH5018IRLFRQVWUXtGRFRPSHoDVGHLPmVSHUPDQHQWHVGH1G)H%GH[[FPHSRVL-
FLRQDGRVVREUHXPDFKDSDGHIHUUR$GLUHomRGDSRODUL]DomRGDVSHoDVHVWiUHSUHVHQWDGDSHODHVFDODGHFLQ]DQD
¿JXUDD2VPDJQHWRVGHPHVPDSRODUL]DomRVmRVHSDUDGRVSRUXPJDSGHPPHQTXDQWRRVGHPDJQHWL]DomR
RSRVWDVmRVHSDUDGRVSRUXPJDSGHPPJHUDQGRXPFDPSRPDJQpWLFRGH7QDVXSHUItFLHGRVHQVRU1R
JDSHQWUHDVSHoDVFRPPDJQHWL]DomRRSRVWDpTXHHVWiVLWXDGDDERELQDGH5)GHVXSHUItFLHIHLWDFRPYROWDV
FRP¿RDZJPPHVLQWRQL]DGDHP0+]SDUDQ~FOHRVGH+UHSUHVHQWDGDQD¿JXUDE
)LJXUDD'LDJUDPDGRVHQVRU5018FRPSHoDVPDJQpWLFDVE)RWRGRVHQVRU5018FRPTXDWUR
tPmVFRQVWUXtGRQD(PEUDSD,QVWUXPHQWDomR
3DUDPDSHDUDYDULDomRGDGLVWkQFLDGDDPRVWUDGDERELQDFRPDYDULDomRGDIUHTXrQFLDIRLXWLOL]DGDXPD
DPRVWUDGHyOHRGHVRMDFRPXPDDOWXUDGHPPSRUPPGHGLkPHWUR3DUDYDULDomRGDDOWXUDGDDPRVWUDIRUDP
DGLFLRQDGDVODPtQXODVGHYLGURGHHVSHVVXUDPP$LQWHQVLGDGHGRVLQDOIRLPHGLGDFRPXPDVHTXrQFLDGH
VSLQHFRUHSUHVHQWDGDDVHJXLU>
x
±o±\±o¶±HFR@2SXOVRGHIRL+VHRGHGH+V2V
LQWHUYDORVWHPSRGHHFRUHSUHVHQWDGRSRUo e o¶WHPGXUDomRGHPVHPVUHVSHFWLYDPHQWH
2.3. Amostras
$VPDFDGkPLDVXWLOL]DGDVIRUDPFRPSUDGDVQRFRPpUFLRORFDO3DUDID]HUDYDULDomRGHWHPSHUDWXUDFR-
ORFRXVHDVDPRVWUDVHRVHQVRUtPmVHVRQGDGHQWURGHXPDHVWXIDFRPWHPSHUDWXUDFRQWURODGDHFLUFXODomRGH
DU
$VDQiOLVHVGRVWHPSRVGHUHOD[DomRWUDQVYHUVDO7GDVVHPHQWHVIRUDPIHLWDVFRPDVHTXrQFLD&30*FRPRVVHJXLQWHVSDUkPHWURVSXOVRVGHJUDXVGH+VWHPSRGHUHFLFODJHPGHVHFRVHVFDQV
3. Resultados e Discussão
3DUDDFDOLEUDomRGRSXOVRGHJUDXVXWLOL]RXVHXPDDPRVWUDGHyOHRYHJHWDOHDVHTXrQFLDGHHFRGH
VSLQ3DUDFDOLEUDomRGRSXOVRXVRXVHDUD]mRVLQDOUXtGR615GHDFRUGRFRPDHTXDomR
  
1D)LJXUDHVWiRJUi¿FRGDYDULDomRGD615HPIXQomRGRWHPSRGHGXUDomRGRSXOVR&RPRSRGHVH
YHURPi[LPRRFRUUHHQWUHDWp+V&RPLVVRXVRXVHXPYDORUPpGLRGH+V
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1D¿JXUDDDYDOLDomRGDYDULDomRGDLQWHQVLGDGHGRHFRHPIXQomRGDDOWXUDGDDPRVWUDHGDIUHTXrQFLD
GHUHVVRQkQFLDHQWUHDWp0+]2SDVVRHQWUHFDGDPHGLGDIRLGHN+]
)LJXUD0DSDGDYDULDomRGDLQWHQVLGDGHGRVLQDOGH5018HPIXQomRGDIUHTXrQFLDHDOWXUD
$QDOLVDQGRD¿JXUDSRGHVHYHUTXHDUHJLmRFRPPDLRULQWHQVLGDGHGHVLQDODFRQWHFHHQWUHHPP
DFLPDGDERELQDGHGHWHFomRFRPIUHTXrQFLDVFHQWUDOHPWRUQRGH0+]
 'HSRLVGHVVDVGHWHUPLQDo}HVDYDOLRXVHRXVRGHVVHVHQVRUSDUDHVWXGDURHIHLWRGDYDULDomRGDWHPSHUD-
WXUDQRWHPSRGHUHOD[DomRWUDQVYHUVDO7XVDQGRDVHTXrQFLD&30*1D¿JXUDHVWiDFXUYDGHFDOLEUDomRU SDUDUHODomRHQWUHRWHPSRGHUHOD[DomR7 e a tempera-WXUDGDPDFDGkPLDHQWUHDWp&&RPRSRGHVHREVHUYDUR7DXPHQWDFRPRDXPHQWRGDWHPSHUDWXUD,VVRSRUTXHR7WHPFRUUHODomRLQYHUVDFRPDYLVFRVLGDGHGRyOHRTXHGLPLQXLFRPRDXPHQWRGDWHPSHUDWXUD
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)LJXUD&XUYDGHFDOLEUDomRHQWUHDWHPSHUDWXUDGDVHPHQWHHRWHPSRGHUHOD[DomR7
&RPXPDFXUYDGHFDOLEUDomRHDSRUWDELOLGDGHGRVHQVRUGH501XQLODWHUDOpSRVVtYHOUHDOL]DUHVVDV
PHGLGDVQRFDPSRHGHQWURGRVRORHDSDUWLUGRYDORUGH7VDEHUDTXHWHPSHUDWXUDVHHQFRQWUDDVHPHQWH3RLVpVDELGRTXHRDXPHQWRGDWHPSHUDWXUDGRVVRORVLQYLDELOL]DDJHUPLQDomRGHVHPHQWHVGHYiULDVFXOWXUDVFRPHU-
FLDLVEHPFRPRUHGX]LURYLJRUGDVSOkQWXODV$FLPDGH&QDUHJLmRGHSODQWLRGDVVHPHQWHVLPSRVVLELOLWDPD
JHUPLQDomRGHTXDVHWRGDVDVSODQWDVGHLQWHUHVVHFRPHUFLDO(0%5$3$/DO
4. Conclusões
2VHQVRUGH5018GHVHQYROYLGRDSUHVHQWRXDOWDSRUWDELOLGDGHaNJHQmRWHPUHVWULo}HVGHWDPDQKR
GDDPRVWUDRTXHID]GHOHXPDLPSRUWDQWHIHUUDPHQWDDQDOtWLFDSRGHQGRVHUOHYDGRDFDPSRSDUDUHDOL]DUPHGLGDV
in situ
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